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Mutant-specific oligonucleotide primers used for mutant 
number 1. Mutated nucleotide underlined. 



Bet v 1 sense 5 ' - AATTATGAGACTGAGACC&CCTCTGTTATCCCAGCAGCTCG -3 

Bet v 1 non-sense 3'- TTAATACTCTGACTCrrGGTGGAGACAATAGGGTCGTCG AG C —5' 

sense primer 5«- TGAGACCCCCTCTGTTATCCCAG -3 1 

non- sense primer 3 1 - ATACTCTGACTCTGGGGGAGACA -5 « 
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Pig. 2 

Oligonucleotide primers for site directed mutagenesis of 
Bet v 1 (No. 2801) . 



all 


sens e 


1 : 


183BV 




5 


• -GTTGCCAACGATCAG 


i 

A 


sense 


2 : 


164Bv 




S 


' - TGAGACCCCCTCTGTTATCCCAG 






3 : 


10SBV, 




5 


1 -AGAGAGGGGGTCTOVGTCTCATA 


2 




4 : 


186Bv, 


31-tuer 




2 


non- sense 


S: 


187BV, 


31-mer 


5 


• -ACCTX3TGGAAAGAGGGTATOGCCATCAAGGA 




sense 


6: 


188Bv f 


23-mer 


5 ' 


' -AACATTTCAGGAAATGGAGGGCC 


3 


non- sense 


7: 


189Bv, 


23-mer 


5' 


-TTTCCTGAAATGTTTTCAACACT 


4 


sense 


8: 


190Bv, 


23 -mer 


S« 


-TTAAGAACATCAGCTTTCOOGAA 


4 


non -sense 


9: 


191Bv, 


23 -mer 


5* 


-AGCTGATGTTCTTAATGGTTCCA 


S 


sense 


10; 


192Bv # 


23-mer 


5* 


- GG ACCATG CAAACTTCAAATACA 


s 


non- sense 


lis 


193Bv # 


23-mer 


5* 


- AGTTTGCATGGTCCACCTCATCA 


6 


sense 


12: 


194Bv, 


23 -roer 


S' 






non- sense 


13: 


195BV. 


23-mer 


S< 


-AGGTCCTGAGGGAAAGCTGATCTT 


7 


sense 


14: 


196BV. 


24~mer 


5* 


-TGAAGGATCTOGAGGGCCTX3GAAC 


7 


non -sense 


IS: 


197Bv, 


24 -mer 


S« 


-CQCTOCAGATCCTTCAATGTTTTC 


8 


sense 


16 s 


198BV, 


24 -mer 


S f 


-GGCAACTGGTaATGGAGGATCCAT 


8 


non- sense 


17: 


199BV, 


24 -mer 


5* 


- CCATCACXAGTTGCCACTATCTTT 


all 


non- sense 


18: 


200Bv, 


15-mer 


S« 


-CATGCCATCCQTAAG 
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Overview of all Bet v 1 mutations 

MA-C) 

GGTG TG TTT AATTATG AG A CTG AG ACCA CCTCTGT^ATCCCAGCAG CTTCGACTGTTCAAG 6 0 

GVFNYETET T-P SVIPAARI, FK 20 

9<A-G) 2(A-C) 2(A-C) 

GCCTTTATCCTTGATGXXX^TAACCTC^^ 120 
A F I h D-G G D N-T L F P K-Q VAPQAISS 40 

3 (GA-TC) 7(AA-TC) 4 (G-C) 6 (GA-TC) 

GTTGAAAACATTG^GGAAA^TGGAGGGCtrTCG^ 180 
L& V E N I E-S G N-S G G P G T I K K-N I S F p E-S 60 



III 
I* 
|* 

U1 
Q 



S(CA-TG) 

GG CCTCCC-I-rTCAAGTACGTGAAGGACAGAGTTGA 240 
GLPFKYVKDRVDEVDH T-A N F K 80 



TACAATTACAG<X3TGATCGAGGGCGK»TCC^ 300 

YNYSVIEGGPIGDTLEKISN X00 

10 (GAG-CAC) 8 (CCC-TGG) 

GAGATAAAGATAGTGGCAACCCCTGATGGAGGATCCATCTTX^^ 36 0 

E I K I V A T P-G D G GSI LKISNKY 12 0 

C ACACCAAAGG TG ACCATG AGG TG AAGGCAG AGCAGGTTAAGGCAAGTAAAGAAATGGGC 4 2 0 

HTKGDHEVKAEQVKASKEMG 140 

GAGA C ACTTTTGAGGGC CGTTG AG AGCTACCTCTTGGCAC ACTCCG ATG CCT A CAA CTAA 4 80 

ETLLRAVESYLLAHSDAYN Stop 1S9 
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Fig. 11 

Mutant -specific oligonucleotide primers used for Ves v 5 mutants. 
Mutated nucleotides underlined. 



Ves v 5 mutant 1 (K72A) 

Ves v 5 sense 5'- ACCACAGCCTCCAGCGAAGAATATGAAAAATTTGGTATGGA -3 

Ves v 5 non-sense 3'- TGGTGTCGGAGGTCGCTTCTTATACTTTTTA/VACCATACCT -5' 

sense primer 5'- CCAGC GGCTA ATATGAAAAAT -3' 

non-sense primer 3'- GTCGGAGGTCG CCGA TTATAC -5' 



Ves v 5 mutant 2 (Y96A) 

Ves v 5 sense 5"- GGCTAATCAATGTCAATATGGTCACGATACTTGCAGGGATG -3' 

Ves v 5 non-sense 3'- CCX5ATTAGTTACAGTTATACCAGTGCTATGAACGTCCCTAC -5' 

sense primer 5 ' - TGTCAAGCTGGTCACGATACT -3' 

non-sense primer 3'- TTAGTTACAGTTCGACCAGTG -5' 
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Ves g v n 5 Cle ° tide Pr±merS for site Erected mutagenesis of 
all sense 1; xhol start, 38-mer: 

ECORI 

5 ' -CCGCTCGAOAAAAGAj^ACAATTATTGTAAAATAAAATG 

£ E K 5 N n y c K t v 

Kex2 cleavage site amino terminus of Ves v 5 



1 
1 

2 

2 



sense 
non-sense 

sense 
non- sense 



1: K72AS 
2: K72Aa 

3: Y96AS 
4: Y96Aa 



21-mer 
21-mer 

21-mer 
2 1 -mer 



5 " - CCAGCGGCTAATATGAAAAAT 
5 " - CATATTAGCCGCTGGAGGCTG 

S ' - TGTCAAG CTGGTCACGATACT 
5 " - GTGACCAGCTTGACATTGATT 



all non-sense 



7; CT-pPiczccA, 21-mer 



5 * -ATTCATCAGCTGCGAGATAGG 
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Overview of Ves v 5 mutations 



1 AACAATTATTGTAAAATAAAATC^ 60 

INNYCKIKCLKGGVHTACKYG 20 

61 AGTCTTAAACCGAATTGCGGTAATAAGGTAGTGGTATCCTATGGTCTAACGAAACAAGAG 12 0 

21 S LKPNCGNKVVVS YGLTKQE 40 

121 AAACAAG ACATCTTAAAGGAGCACAATGACTTTAGACAA^ 18 0 

41KQ.DILKEHNDFRQKIARGL.E 60 

1IK72AJ (AAG-GCT) 

181 ACTAGAGGTAATCCTGGACCACAGCCTCCAGCQAAG 240 

61TRGNPGPQPPAKNMKNIiVWN 80 

2 [Y96A] (TA-GC) 

241 GACGAGTTAGCTTATGTCGCCCAAGTGTGGGCTAA 300 

81DELAYVAQVWANQCQYGHDT 100 

301 TGC^GGGATGTAGCAAAATATCAGGTTGGACAAAACGTAGCC^ 360 

101 CRDVAKYQVGQNVALTGSTA 120 

m 

3 361 GCTAAATACGATGATCCAGTTAAACTAGTTAAAATGTGGGAAGATGAAGTGAAAGATTAT 420 

y± 121 AKYDDPVKLVKMWEDEVKDY 140 

M 421 AATCCTAAGAAAAAGTTTTCGGGAAACGACTTTCTGA^ 480 

US 141 NPKKKFSGNDFLKTGHYTQM 160 



rip 



481 GTTTGGGCTAA(^CCAAGGAAGTTGK3rri^^ S40 

161 VWANTKEVGCGS I KYIQEKW 180 

541 CACAAACATTACCTTGTATGTAATTATO 600 

181 HKHYLVCNYGPSGNFKNE ELi 200 



601 TATCAAACAAAGTAA 
201 Y Q T K Stop 



612 
204 
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DNA SEQUENCE 

Der p 2 (DNA sequence referred to in notes in accession No. P49278 swissprot) 
ORIGIN 

1 cacaaattct tctttcttcc ttactactga tcattaatct gaaaacaaaa ccaaacaaac 
61 cattcaaaat gatgtacaaa attttgtgtc tttcattgtt ggtcgcagcc gttgctcgtg 
121 atcaagtcga tgtcaaagat tgtgccaatc atgaaatcaa aaaagttttg gtaccaggat 
181 gccatggttc agaaccatgt atcattcatc gtggtaaacc attccaattg gaagccgttt 
241 tcgaagccaa ccaaaacaca aaaacggcta aaattgaaat caaagcctca atcgatggtt 
301 tagaagttga tgttcccggt atcgatccaa atgcatgcca ttacatgaaa tgcccattgg 
361 ttaaaggaca acaatatgat attaaatata catggaatgt tccgaaaatt gcaccaaaat 
421 ctgaaaatgt tgtcgtcact gttaaagtta tgggtgatga tggtgttttg gcctgtgcta 
481 ttgctactca tgctaaaatc cgcgattaaa tcaaacaaaa tttattgatt ttgtaatcac 
541 aaatgattga ttttctttcc aaaaaaaaaa taaataaaat tttgggaatt c 



AMINO ACID SEQUENCE 



Der p 2 (Accession No. P49278 SWISSPROT; Includes signal peptide 1-17) 

1 mmvkllclsl Ivaavar dav dvkdcanhei kkvlvpgchg sepciihrgk pfqleavfea 
61 nqntktakie ikasidglev dvpgidpnac hymkcplvkg qqydikytwn vpkiapksen 
121 vwtvkvmgd dgvlacaiat hakird 
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Molecular surface of Bet v I. 
Left side: Bet v 1 (2628), Right side: Bet v 1 (2637) 
Grey: Backbone + amino acids 95-100% conserved among Fagales 
Black: Introduced point mutations. 
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Figure 31 



Oligonucleotide primers for site-directed mutagenesis of Der p 2 

XhoJ 

KG A sense 0043 42-mcr 5 ' -CCGCTCGAGAAAAG AGATCAAGTCG ATGTCGCCGATTGTGCC- 3 ' 

Xbal 

anti-sense OB28 39-mer 5 ' <:GTTCTA^CTATTAATCGCGGATTTTAGC ATGAGTTOC- 3 ' 

Xhol 

K15E sense OB44 67-mer 5' <XX>CTCGAOAAAAG AGATCAAGTCG ATGTCAAAGATTGTGCC 

A ACC ATG AAATC AAAG AAGTTTTGG- 3* 

Xbal 

anti-sense OB28 39-mer 5* -CGTTCTAG^CT AIT AATCGCGGATriTAGC ATGAGTTOC- 3* 

Kpnl 

H30N sense OB46 54-mer 5' -CGGGGTACCAGGATGTCATGGTTCAGAACCATGTATCATTAA 

CCGTGGTAAACC- 3 ' 

Xbal 

anti-sense OB28 39-mer 5' -CGT TCT AG A CT ATT AATCGC GG ATTTT AGC ATG AGTTGC- 3' 
E62S sense OB47 33-mcr 5* -GCCTC AATCGATGGTTTATCAGTTGATGTTCCC- 3 ' 
anti-sense OB48 33-mer 5 * -GGGAACATC AACTGAT AAACC ATCG ATTGAGGC- 3 ' 

SphI 

II74N sense OB49 32-raer 5' -CATG GCATGCA ATTACATOAAATGCCCATTGG- 3* 

Xbal 

anti-sense OB28 39-mer V -COTTCTAGACTA1TAATCGCGGATTTTAGCATGAGTTGC- 3' 

SphI 

K82N sense OB50 50-mer 5 '-CTA CGCATGCC ATTACATG AAATGCCCATTGOTTAATGGACAA 

CAATATG- 3" 

Xba I 

anti-sense OB28 39-mer 5' -CGTTCT AG ACT AIT AATCQCOO ATTTT AGC ATG AGTTGC- V 




FIG. 33: Der p 2 




FIG. 34: Der p 2 mutant 
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FIG. 36: Der p 1 




FIG. 37: Der p 1 mutant 
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FIG. 38A (Phi p 5) 
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FIG. 38B (Phi p 5) 
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FIG. 38C (Phi p 5) 



do lot- 1 r 



ru 
jp 
m 



m 

a 



:ii)bei*34ii6iBi3t*i 

*tfi|P32MG|MPSf3 POAPR 



•PW jp 5.0103 j : 
:PNpSA_ i 



.10054921 JC6S321 

r i ir?06CT Ve;oeiS3 i B 

« p|R22264{MP9 l_POAPR 
s ip|O40237 IWPM.LOLpjR 
lfi09XF24jG9XF24 

tr|OTi343j'0613i3 
it^d8f34ii681342 

Ly^jii&^MZZ.I 

;tf(OC2357T{023971 

A.;HAAO 

^!^CXM82BjO0482a 
tr1Q39996fQ39995 



:PhlpS 
iPNpS 
PW P. 5 

tpw p 5 
Tp'wp's 

JPoap5(MBG3l); 
Lol pSB 
Lnl p SA 

ipwjisioeoe 

jHrijMT 



iPW p 5B 

F^laSZZ 

[PW p 5.02 
jPhi *S5 
SPhi • 5.1 
SKorvi 

iHwvS&fcOa) 



;spjQ40^MP^PHi>R 
sp(P222^MP92_POAPR 
: spp2^|MTO>OA>R 

^065318f6653l'8 " 



TpwpVdVm 
"Tphi*p5 ■ 
"Tphi'p'SA ! 

JPo? p 5 (KBG41) i 
Poa p 5 (K8G6D) 



;PWpS 
*PMp5"' 

JHiE 



L tfig^24(CfiW24.. 
itifd8SCS81Q9^C99 

i^l^jjjggjlg Z 

^CCT72{d23972 

itfipei344j,Oei344 

j^iAA042^(4AG422S5 

i|n|AA&42254}Mi£42254 

!tii"06i342^lW""'*'l' 

i!ftP«34SG|P9346S 



^0239711023971 

; spjireBt reiwiPsa^PHAAO 
:'h*ao 

^M^j«i4B2e ZZ. 

;VrtQ3i»»!Q3Si3» 



jUI jp 5A J 

.&?.! iM. L 

ipwp's.oaas [ 
IH^Tis ~ { 

^PN p 5.0207 

Hoiisia 

Po* p 5 '» 

*PM>5a "~ " T 

PNp 5.0204 

pw'ps.oa "? 



Pht a5.1 



Horv9 

Hor y 5 ppkOa) 




I 



FIG. 38D (Phi p 5) 
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FIG. 39A: Phi p 5, Model A 




FIG. 39B: Phi p 5, Model B 



FIG. 4 OB: Phi p 5 mutant, Model 
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